Translational options for the pir gene of plasmid R6K: multiple forms of the replication initiator protein pi.
The autogenously controlled pir gene of plasmid R6K was believed to encode a single polypeptide that plays multiple roles in the plasmid's biology. We have isolated an opal (op) mutant at the 18th codon of the pir coding frame which does not totally abolish translation of pir mRNA. In extracts of cells containing this mutation two translational products (35 kDa and 30.2 kDa) have been detected. We propose that the 35-kDa polypeptide produced by the pir18 op mutation contains Trp substituted for Arg18 as the result of an opal readthrough. Translation, which results in the 30.2-kDa polypeptide, originates downstream from the UGA stop signal created by the mutation. Moreover, we realize now that the 30.2-kDa polypeptide is also produced in cells containing a wild-type (wt) pir gene. The shorter variant of the pi protein lacks replication initiation and inhibition functions, as well as autorepressor activity in vivo. We also show that an in-frame fusion of seven N-terminal codons of the trpE gene with a pir gene lacking the first two codons produces two polypeptides which replace the 35-kDa pi protein and are of similar molecular weight. Thus, at least three options exist in the translation of the wt pir mRNA. Start codons are most likely at codon positions 1, 6 or 7, and 36 or 38. Each of these five AUG codons is preceded by a consensus ribosome-binding site (RBS).